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- Maleolm Forbes
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What happened that led us to this point in
ConTech”
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1785-1845 A First Wave

During the Industrial Revolution the first
factory emerged; a cotton mill in Britain. . p ‘ .y L T G uvyy)
. \ | :‘ q”l"\.‘q:{&;:‘
o L=l

= e
3 | —
L} [ D

History of Technology & e
Innovation  EE— _..@%@\&\SSC?“

M also KRown ﬁgﬁ\x&\al M1 in St\/al
AROrthwestEngland. It is one of the be?{

'

detesfrom 1784 4735\

6 Waves since the industrial revolution
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1785-1845 A First Wave

During the Industrial Revolution the first
factory emerged; a cotton mill in Britain.

1845-1900 »-* Second Wave

A s railways proliferated, their networks
strongly influenced urban growth.

History of Technology &

Innovation
6 Waves since the industrial revolution
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1785-1845 A First Wave

During the Industrial Revolution the first
factory emerged; a cotton mill in Britain.

1845-1900 > Second Wave

A s railways proliferated, their networks
strongly influenced urban growth.

1900-1950 =%z Third Wave
Henry Ford and the Model T revolutionized
the auto industry and manufacturing.

History of Technology &

Innovation
6 Waves since the industrial revolution
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%
A First Wave

1785-1845
During the Industrial Revolution the first
factory emerged; a cotton mill in Britain.
1845-1900 i
ca:* Second Wave
A s railways proliferated, their networks
strongly influenced urban growth.
1900-1950 =%z Third Wave
Henry Ford and the Model T revolutionized
the auto industry and manufacturing.
1950-1 x
950-1990 Fourth Wave

Global expansion of aviation service unlocks
economic integration.

History of Technology & Innovation 6 Waves since the industrial revolution
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1990-2020 g Fifth Wave

The growth of the internet and software
ushered in the digital era.

History of Technology & Innovation 6 Waves since the industrial revolution

10 2024 AGC TECHNOLOGY CONFERENCE #AGCTECH24



N DIGITAL

D enisbon | Doz

BB ENGINEERING

THE CONSTRUCTION
ASSOCIATION

2020-Present l Sixth Wave

IN @ Laad

Al ML, CV, loT Clean Tech & ESG Drones & Robotics

._D Al Clearing: Channel Excavation
Progress Tracking & Interactive Map
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Sketchpad materials
&
hydraulics
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History of tech nOIOQy in 1963 — Sketchpad — define geometry Material and petrochemical
bUIldlng & Construction and manipulate objects in space. advancements allowed for new

Superficial implementation. Innovation In:

- Silicone

1960s — Majority of equipment
- Flex Metal

becomes hydraulic . Conduits
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1980s

1980’s — AutoCAD is born.

1984 — CAD on personal computers
1986 — Building Modelling — Robert
Aish
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1990°s

+ Growth in the use of computers for construction project management

5

systems.
+ Robotic Total Stations
1993 - Lawrence Berkley National Labs Development of Building Design Advisor

1997 — Predecessor to Revit Technology Corporation
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2000’s

- 3D Modelling, BIM,

- MEP prefab

- Increase of BAS

- Bid software, document storage software
- Reality Capture

- Clash Detection
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2001 — NavisWorks (Lightwork Design)

2002 - Autodesk acquires Revit for $133m, Procore, Aconex
2004 — Collaborative working on one model.

2007 — Autodesk acquires NavisWorks

2008 — Parametric modelling, AGO Completed
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2010’s

« Growth of collaborative platforms, SaaS - Scheduling, Planning, QA/QC
- Document management domination (Fieldwire, Procore, - 360 Platforms
Plangrid) - Advanced Reality Capture
« Mobile platforms - VR/AR
« Mainstream BIM - Consumer Drones, Robotics
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2020+

Era of data. Wave of acquisitions &

venture capital in ConTech.

The confluence of societal, economic,
demographic, and technological changes are

making our industry front and centre.
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Construction related spending accounts for
13% of the world’s GDP!

7% of the working age population works in
construction

By 2025 projected $14 trillion to be spent on
construction; buildings, infrastructure,
iIndustrial, etc...

Source: Economist
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Global infrastructure investment by industry’ M Real estate
B Transportation

Energy, utilities, and
social infrastructure

Selected years, constant 2005 prices and exchange rates, $ trillion

109%

6
3
= 6
0
1 3
1990 2012 2030

Megaprojects’ share in the future?®
12% by number of projects
77% by project value

'Forecast assumes price of capital goods increases at same rate as other goods
and assumes no change in inventory.
‘Project award date 2015 and beyond.
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Capital-expenditure overrun Mining M Oil and gas 4 Infrastructure
(% of original quoted capital expenditure)

Average: 20 months
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Delay with respect to original schedule, years

* 98% of projects incur cost overruns or delays.
* The average cost increase is 80% of original value.
* The average slippage is 20 months behind original schedule.

Source: Companies’ public annual reports; IHS Herold Global Projects Database,
November 19, 2013; press releases
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Despite the development of new
technologies, construction as an

iIndustry continues to be one of
| | I I the least digitized sectors.
K¢ Q,; ) & K @@% . @g Q}(\{(@ O@»'\\o @
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Globally, labour-productivity
growth in construction lags
far behind that of

Total Economy

manufacturing or the total
economy
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Labour productivity In
construction vs manufacturing

% 3D based processes, DfMA used for Ship Building,
Aerospace & Automotive industries.

Allowed for more complex, better designed, higher quality,
faster to market and less expensive products.

&l_- Drastic increase of labor efficiency

fﬁ Controlled environment / predictable outcomes
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Delays in opening of Berlin’s new airport

3rd deadline 4th deadline
March 17, 2013 October 27, 2013

2nd deadline
June 3, 2012

Construction started 1st deadline
in September 2006 October 31, 2011

5th deadline
2nd half of 2017
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Lack of digital skills &
education

Statistic: A 2018 Autodesk and Associated
General Contractors of America survey found that
80% of construction firms reported difficulty in
filling hourly craft positions.

e Skills gap in using modern digital tools.

e Training and upskilling required, leading to
additional costs.
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&@ Lack of leadership &
. buy-in

Statistic: 72% of respondents of a KPMG survey
believe that the industry is either just meeting

the status quo or outright resistant to change.
o Absence of support from top management.

o Digital transformation often not prioritized at the
strategic level.
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Q Regulatory &

= compliance challenges

Statistic: only 31% of respondents of a KPMG

survey said their organizations are either

'cutting edge' in terms of technology adoption,

partly due to regulatory concerns

o Digital solutions may not align with existing
regulations.

o Compliance complexities can deter firms from
adopting new technologies.
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= High initial cost & ROI
concerns

Traditional culture &
resistance to change

Fragmented nature of
the industry & tools

SE

Statistic: Research by BCG indicates that full-scale
digitalization can lead to a 20% reduction in
project costs, emphasizing the importance of

Statistic: A report by FMI found that only 1% of
revenue in the construction industry is spent
on IT, compared to the average of 3.3% across all

Statistic: According to a McKinsey report, the
construction industry is among the least
digitized sectors globally.

e Deep-rooted preference for manual processes. integrated systems. industries.
o Resistance to change, especially among long- o Digital tools often don't seamlessly integrate. e Significant upfront investment in software and
time industry veterans. e Fragmented data and processes lead to hardware.

inefficiencies. e Deterrent for smaller firms with limited budgets.
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Lightbox v1.0

Lightbox v2.0
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Construction Documents
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AutoCAD took 12 years to replace hand ,.
' draftlng, has BIM fully replaced AutoCAD’? 5
Drafting v2.0 \

T o Move
o ¢

Drafting v1.0 S — e = WALL OPENINGS

[TUMTING | MAXIMUM | ACTUAL
BUILDING SIDE DISTANCE OPENINGS % WALLAREA | WALL OPENINGS | OPENINGS %

Drafting v3.0
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Europe (Asia, Mid East)

o Europe, especially countries like the UK,
Germany, France, and Russia, is rapidly
adopting & enforcing BIM and other
digital construction technologies.

o The UK exemplifies this trend by strictly
enforcing ISO 19650, showcasing their
commitment to digital transformation in
construction.

o Middle East — UAE mandating digital building
permits via BIM
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USA

The USA, without a federal BIM mandate, has
been a pioneer in its adoption, with
agencies like the GSA setting comprehensive
BIM guidelines.

Some state enforce the use of BIM. The state
of Wisconsin requires all public works
projects worth over $5 million to use BIM

Canada

31% of the industry uses BIM

A KPMG survey highlighted that Canadian
developers have been slow to adopt
construction technology compared to their
counterparts in other countries.

The Canadian Construction Association's
report emphasizes the need for data-driven
decisions and the adoption of digital

technologies.

35 2024 AGC TECHNOLOGY CONFERENCE
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The construction industry stands at a pivotal moment, presenting an opportunity to bridge
the digital and technological divide with other sectors.

Tech savvy new
generation

Young tech-savvy workers:

This generation's comfort with technology

tends to have them choose careers
accordingly.

@@ Aging workforce
@ challenges

Aging workforce:
>30% of workers in construction are
aged 55 and older.

Workforce shortages:
Demographic shifts threaten the
ability of companies to staff projects
adequately.

ConTech's role in labour shortages:
A survey of 275 construction companies
indicates that the industry views digital

technology as a key solution to address
labour shortages.

36 2024 AGC TECHNOLOGY CONFERENCE #AGCTECH24
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Volume of deals
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Venture-capital investment growth in PropTech & ConTech has become an area of
interest for the traditional, generalist venture -capitalists.

__________________________________________________________________________________________________________________________________________________________________________________

6000

4000

2000

)
QO
Q/Q
Il Venture Capital

Venture Capital ConTech

2024 AGC TECHNOLOGY CONFERENCE

$50B invested in ConTech

startups since 2014, 85%
increase from the last 3 years.

300/0 increase in the amount

of deals made from the last 3
years.

30 0/ O of construction

organizations are investing in
technology to improve
operations and resilience.

Investment Drivers

Disruptive tech development
Shortage of skilled labour pushing
companies to adopt digital solutions.

Demand for infrastructure

Growing awareness of digitization
benefits
Returns

#AGCTECH24
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AECS-TECH: SHARE OF TOTAL GLOBAL VC FUNDING
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have they done”
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What has EllisDon been up to?

DATA INFRASTRUCTURE
DESIGN/OPERATION

USING 4D MODELS,
TRACKING WITH DRONES &
360 PHOTO

2024 AGC TECHNOLOGY CONFERENCE

API INTEGRATIONS BETWEEN
IN-HOUSE AND 39 PARTY
SOFTWARE

PROJECT DASHBOARDS

DRONE & RPAS USE FOR
MONITORING, REPORTING,
TRACKING, ASESSMENTS

INDUSTRY SOFTWARE
ANALYSIS & COMPARISON

MODELING HUNDREDS OF
KMs OF BELOW-GRADE
UTILITIES

LUXURY RESORT’S ENTIRE
TECH MODERNIZATION

#AGCTECH24
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E"iSDOn ConTeCh ConTech Pilots
Ecosystem Al - +
Clearing LBUILDUTS.I

SRR E

20+ startups through W versatite  HTOGALAI  SitZAWArS

ConTech Pilot Program

SMARTBZRREL Lo') BENCHMARX CUPIX

BUILD SMART

3 accelerator winners w/250+
applications since 2023

_/
' @ cmBuilderio

Touchplan

G StruxHub  c:Kwant @) miMescapes

7 ConTech Strategic Partners
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What have some other GCs been up to?

Icons INEIGHT @ | =

Latium vConstruct InEight FlyPaper
Technologies Technologies
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ConTech is shifting
the curve
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Effort
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- Ability to impact cost and

functional capabilities m=mm=_ Traditional design process

= Cost of design changes == Preferred design process
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e m Estimating: One of the largest parts of the construction
» $. process that has seen the least amount of digitization.
SN % 114k estimators in the US +/- 10 years away from

retirement.

QMDD

Traditional Software

Quantity Takeoff Process

6.1 minutes

ONILHOIT ONILSIXA

we
kil ood P )

4 | Ak : )
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Planning & scheduling: Effective planning is crucial to the
industry and lack of causes a lot of issues. Cloud-based
software and tools for helping corporate and field teams
with resource allocation and earlier communication.

#AGCTECH24
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Tracking & reporting: Construction has one of the lowest

levels of real-time reporting on cash, people, assets. loT
o . - : . devices and automated tools provide real-time tracking and
transparency in project, financial, and resource reporting.
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Robotics: Robotics can help with construction industry
issues around efficiency, safety, and productivity. Playing a
big part to address labor shortages with a projection of 200
million additional construction jobs by 2030.
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Visual
Intelligence

What do you see?

=8 ki Pyt £ | . No two people see
g BT L s things in quite the
: ' o . same way.

4 _  Help bridge the gap.
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The Convergence of Reality Capture

| BUILDOTS | @ DroneDeploy

®

FIELDWIRE e Cintoo @ TIMESCAPES
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Output (As-Built BIM Model)

Input (Point Cloud Data)
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5’; This SiteView is currently unpublished and can only be accessed by project admins.

D EllisDon

West Park Health Ca...

Annotations

(™M Measure

Captures

Layers
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Oomeste
Water Pipes
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Piping Installation

Construction Completion

© Estimated Delay

70 m / week 94 m / week 106 m / week

L]

Piping Installation Over Time (%) (O
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SN MOD TnES Web THup  FRl AT

= Easy-to-Use + Powerful Control
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Boarded 66172 — Mathison Hall

Boarding Progress (Walls Only)
Pre-Board .

High Level 3D
Progress Tracking

Not Started January 21, 2022

R ST AR A
et 25
i L

L4 - Progress

Boarded
Pre-Board

Framing

= Not Started
LEVEL 4
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Concrete Pour Schedule - Floor Default Colo

level category ncrete \ e (r e m
A Multiple select 1.147
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Element List

category Slab Size Volume Area Completion_Date

Power BI Floors
completion Date
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Workflows

Comments Clause Filtering

Documents

Title

Example Contract

Upload: Drag & Drop or Browse

[I] Share
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Status Pages
Complete 41
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Chat History
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“Self-sufficient robots to automate repetitive, mundane and laborious
tasks in the muddy, dusty, otherwise unpredictable environments.”

- Optimotive
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drafting table or a
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- Frank Lloyd Wright
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